Myelin basic protein binds microtubules to a membrane surface and to actin filaments in vitro: effect of phosphorylation and deimination.
Myelin basic protein (MBP) is a multifunctional protein involved in maintaining the stability and integrity of the myelin sheath by a variety of interactions with membranes and other proteins. It assembles actin filaments and microtubules, can bind actin filaments and SH3-domains to a membrane surface, and may be able to tether them to the oligodendrocyte membrane and participate in signal transduction in oligodendrocytes/myelin. In the present study, we have shown that the 18.5 kDa MBP isoform can also bind microtubules to lipid vesicles in vitro. Phosphorylation of MBP at Thr94 and Thr97 (bovine sequence) by MAPK, and deimination of MBP (using a pseudo-deiminated recombinant form), had little detectable effect on its ability to polymerize and bundle microtubules, in contrast to the effect of these modifications on MBP-mediated assembly of actin. However, these modifications dramatically decreased the ability of MBP to tether microtubules to lipid vesicles. MBP and its phosphorylated and pseudo-deiminated variants were also able to bind microtubules to actin filaments. These results suggest that MBP may be able to tether microtubules to the cytoplasmic surface of the oligodendrocyte membrane, and that this binding can be regulated by post-translational modifications to MBP. We further show that MBP appears to be co-localized with actin filaments and microtubules in cultured oligodendrocytes, and also at the interface between actin filaments at the leading edge of membrane processes and microtubules behind them. Thus, MBP may also cross-link microtubules to actin filaments in vivo.